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(57) Abstract: 

PROBLEM TO BE SOLVED: To make a resist material 
contg. a deriv. of a (meth)acrylate copolymer fit for a 
lithographic process using light of 193nm by using an 
energy sensitive resist material contg. a polymer having 
satd. alicyclic parts. 

SOLUTION: An energy sensitive resist material contg. a 
polymer having satd. alicyclic parts incorporated into 



the backbone of the polymer or attached to the backbone 
through satd. hydrocarbon combining groups is utilized. 
About 25-50mol% of the polymer is made from a 
monomer contg. such an alicyclic part. The polymer is a 
copolymer of the monomer with at least one other 
monomer. The alicyclic part of the monomer is one or 
more hydrocarbon rings each having one or more 
ethylenic unsatd. bonds. The 2nd monomer is 
copolymerizable with the alicyclic monomer by free 
radical polymn. 
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#uc<<fcft. £©*atsffln?tt. #UT-tt. HflS» 

(PAG) fc»*^fo3*Vt, 

■tft. »i©£a6wett. hwmt, ymt&gma 

tcibic^^b^-rv^yv-i:, iiWWJt pa 

[0 0 3 7] JJB©£g860rett* 7Ktt^«^ I t , ©U^ 
ft il^tt ft. ##PJ© l^* htffltt#S*fil/5>* H 

i^T^snT^fcv^^* h©*ttjftfflejSSK£ y 

HB§tttr©l/5?*l*©i8SB4K©< H§*&K#t 
ftjfc&l : nfc-fftfc, nl*2RJ:t-feft^T*&ft. 
n ©«# 2 «fc y /hS V> J; o ft*ffiS«SIKItTttHWC3 50 
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> h 5 * h jW6< . #©n D p|C^< fc«. 
[0038] #y V-^ftW»=*tt»WF»tt^* 

ft i e> &*»w©ia6W^^ v-KHM»sttffl» 
let*. us?^h*m«wrtft)t**'*^ PAGtc 

J: oT4J*£ftft#S»i. -fiaics^^-^^M^ 

£ ict y, jku v- ^m^mmKMLxsimm^t 

ftc 

[0039] u^* h*m#PAGi:fc%tt*RW** 

SC«E ^ V - 33 J: 2 ©=E ^ V-©5^^S-^ fe^S* ^ 

&vNfctf>T'&ft. ®^jfe3^yv-©-Wi, ^;i/jJ<;i' 

ft. i©jKyv-©HJft*. ^wflBtcio-casn 
ft. 

Mb 7] 





"0 HO 



t-tiU n\mo. 9 5-i^O. 5T'&y, m\m0. 
0 5H^J0. 5T*fey, n + m=lT*feft. n*^0. 
9 5-^0. 7 5-eabUmWBO. 0 5-^0. 25T* 
feft^JSW^flJt*fefti:^e>tlft. n*^0. 8 5 
— ^ o . 8T'&ymtfftt0. 1 5~*50. 2T$>tv«S 
e>lC3gf!jT*feft. 

[0 0 4 0] ±fE©3KU'7-« { *3Rttt*ttS*» ;: ^ 
T&fticii, R&lXttR' *fel«©W*i*. 
-icmMW^a^^ftfi^S-efeft. R*fe«R' 
© e> t>©v \-f ♦v**-*jVsKU v- Kffig©*i§£&-£*- 
ft««KTf*ft«^. RtfeliR' ©«D&»i7K*fctft 

zii*^rtn?*ft. R#*tt»*»wf t-jKy 

^ttlctftfe«)©®^St-&ft^ RliST^a^fe 
ft. R' ^ttttafi^4nfjKy^-t^»tt»cl"ftfe 

©®iB^iT»sa^, r' #8tratt2i?&ft. aa* 
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- mmmcoMfc t-^M t-r^M i-^ji 

- * (2-hu^^;^>u;i/) x^;k fcbUHc, g?©# 

[004 1] ±f E© J: e> K, PAG te, l^X 

*l*PAGtt*bO. 5llA'— fe>] — iS2 0li;t- 
i? > h & P A G-£;frft# 2 0 

-So 

[0 04 2] Stftj6^©?&R7i , $!j 1 9 3 n mtfeS U V 

\i, pag©ih PAGo>mj&\zvm-rz>. pag^ 
^saai^&^trti^. us?^htm*©PAGofl:ii 20 

-tcwi&tt. SPftaSK}-* ©x^ u>*WfifDtt#£© 
?&R©M*&©i|5rt£fe*T'3D6. »iJ<otft*©JW»3We 

ffla*i6«^©«i©aate»rtt, $e>ic#<©PAG 
[0043] -mz.9yt&*-*tpK~ m&&. 

©s«© j e©&©#yi©fc#>©>' , ?# - * t bx 
[0044] i/y* htm*i«*ttaas. ^fi?«i» * 

«fct>'P AG 3 jK'J V- ft* t/ J: e> & 

<ktf4>&< 1 o©te©^ v-©J; DtfU- 
7>f ;/©3#Uv-T'&5£W-e&3. ±i5©<fce> 

jc*«»^, y;i/d<;i/^>fej;u ; ig2© ; Ey v-©3^< 
jW. 7Kffite*^g^©jK'Jv-©^j^H§:7c 50 
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[0 0 4 5] ^fflffl^W, *tta«88§?ft£v;*** 

©PAG^^c&ffiSftfc. ZL©HJi6MT'tt, x*;i/ 
¥-SSI!U^ hWf«f>0P AG©iltt!lO. 5Mfi 

^«4cp©^aJ^J©fili*tJi o~^4 ofigA- 

[004 6] *nB^©m 3 (ommxit, wz. htm 

tl^VNSP^©^©3> h^X h^lSLhf -tCMlfi 

i:, ^Uv-feJ:0%jS^lJWJ©^©*ttfcgS?§filtt 
tf. PAGtCJ:oT4iaan*»K:«fcoTSWb"r6feK> 

[0047] jg^j&3^uv-©-0iM. y;u;JO*> 
Mb 8 ] 




fefe'U nlii^O. 9 5~»50. 5T'$>y, m+pli,^ 
0. 0 5~S60. 5T'fe l J, n + m+p = lt^5. n 
tmO. 85~^|0. 5 5T*S>Um+p^*!3 0. 15- 
*tJ0. 4 5T'fe5i:^fljT'feS. nA'^0. 8 5~i^) 
0. 8t'feijm*%0. 15~*U0. 2T'fetVliSe>lC 

© e. i3©v ^rn^*^jK»j v - fcma©5Rett&#^. 

d£#nJtrC'fcS. R^7jctt^S^'t'T^Uv-$:^ 

s. r' *<7Kttia3Ke»«t'TsKuv-«:^»ttic-r*fe 
ft®aHft»Tjfe6»^, r' *<awsttanffe*. Rfc£ 
i>*r' ©e>t»©-*AWSttHT'feyRfe«ku t R' ©to 
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[0 0 4 8] M^t^S^ffltCfeW^ji^^^E 
i: r-7-f ^©^a^^^lStife^Uv-^^ 

[0 0 4 9] %&mm%. XV?-&£&P 

tm**mtf~ #ffljWBat3Wi«asrt*. 
[0050] ^Bj©^a-fe^Tii, hkku ±is©$; 20 
#fc*tfUS?:*M*|BK*. IMS (HWC^U3>9x^ 

[0 0 5 1] 4H5©JSt3Wu 1/S?*h©lft3& 7-fJW» 
©D D n |t fcitt flMWWttK*M-*JPS««*©J:^* 

li, ;®0. 2*im~*5j2 Atm^lSHTffeS. 3C 
[0 0 5 2] Mi. JByw&SR&Bfc* - * 

V\. ^*LVNfg^lu^-^'<aS»7 01C~l 6 0"C©*& 
ETC*. #*UMI«H|W*&0. 5~»6 0^hZ)«ffirC* 
bS?* b*mii. »180n m~i^ 3 7 0 n 

m©i&R©^m x*m*», *&»***»»©* 

K#l/tSfi£fc**.$>*i*K-*;* (S&ft) 14. 5~2 

5 omj/c m 2(D<iisia-r'fe?>o (*?**a3 ± xtwa 
[0053] m^> n%ttimm^^h^-^i^> 

-*&Ktt*S7 o"c~S&i 6 0"c©4SiaT-$) 1 ;. 

era»4*&2 0?3J~*&3 0#T*&5. Brewer Sciences^ 
6IRSSStlTV>**^ r-7V- h©J:"2)«HW»?«* < * 

[0054] B3fcS*lfc«& 3 R»*6©l38l'fetfflB& J 



«8W¥10- 1 0 7 3 9 

18 

B, */7K®Hbx h 5 * f-;i/7 A, #/N a O 

[0 0 5 5] m$k» ^ 9 J7, b(Drf*-yi)\ ^i^tic 

[0 0 5 6] *«w©^o-fe^-C(6ffltft««8W!R0© 
»*«.< »3te»W©«ft^ i^»^©»#l?£ic& 
#-TS. Jt3teSJ[W©»*^2 4 8nim?*ftJ:e>&^0 
■fc^T'li, Reiser, A., "Photoreactive Polymers: The 

Science and Technology of Resists" (flS5*33J:l/jP 
6#) (John Wiley & Sons, pub. 1989), £<£t>\ Damm 
el, R. , "Diazonaphthoquinone-based Resists" (SPIE 
Optical EngineeringPress, lGSSHcSE^ftTV^ <fc 

*?7*/{w-7 s^y >'^»faIWJ*' : JibTv^sil 

#A 6>tl6. S?7VMW-7 h ^©«fc -5 ftirri/ft* 

7 h=¥^ >- 2 -V7 S J- 5 -^;i/3j-N>^© / <>^^ 

^;wis z:<>D<fc^^^WJ©^JT*fe^o x*^- 
SSttl/»Mt«)JS)l 0-^3 5MfiA— b>h 
%\ 0 o 0JMT©^«JWJT?«>«> 

[0057] vy WW-? v*; ymmmmnt 248 

n mCDMiZW.®. U 1 9 3 n mtliS 6 (CVUU^M 
«UR.' U%WMO)®L&ft 1 9 3 ninTfSfe6**W<««fi 

o»cii, n-mu f***-'3-AA ^;bv=i-^ 

tVH ^gssg©^ *© U V ^ 7 7 -f 7"D -fe 7. T' 
- ©«}: o ^jS^PMSflT'^ffl-tS zi li*WI 5 , 
3 10, ei^fcitftfEMfttSgB, 3 7 2, 9 1 2 

) [0058] 

OT©#)i?:ffl^T»bfe„ WKlWfe&v^lKy^ 
©^jTl : i^$tlSl-^T©l^liAldrich Chemical Co. 

^e,#lCAtlfc. 2 {@© P T F EttAP/^/^tSWW 
*dJB¥»feill>Lfc*aSbfc. 5 0 0ml ©Schlenk757. 
alC, ;)l#)\>*y (4 0. 7g;432mmol) 5: 
^Iif7vbfe 0 «ffct|WIIS<fe*E*TW>lfc (4 
2. 4g;4 3 2mmol), 2, 2' -7l/fcr*-fV 
0 ^fD-h'J;i/ (AIBN) (0. 7 0 6 g; lWt 
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19 20 
fe>l*) , fcitf-rh^t: Ka:?^;/ (THF) (6 (1 1 g ; 1 0 2mmo 1) -kV&MXLtz. frfeic# 
Oml) T;bJ>£E*TTiP^fe. £©«■#*«:, (10g;102mmol), 

- 3ECD^Hfl*H^M*/WCj:yRfcU tf& A I BN (0. 164g; 1 fe> h) . J3*tf 

U 6 5T)©«flSC2 4l*|H«Lfc. i**Pft, 2?***:/ (3 0ml) ft, 7;bJ>E*TT?iD^&. 

5ffif«fi9t©j;xf-A'X— ^MCtORSi*, aiifll/tsKy ZL©*I^fe£. 3 0©#$-#|^-PHlM4'MC«);y 

V-fcJRIfcl/fe. -£-©@#£71zh> (10 0ml) \Z BftftU ttttU 6 5'C©vft?§lC 2 4 

:KU^-feiR*U JI2!5 0T;T»tt«3iife. x—fMCflfclBS-ft. SBftbTJtfy v-«:JR*bfe. * 
[00 59] [012] 1, 5-*?**yi/-l, 5-5/* 10 ©@ft&;*^;i/X^;i/>rh> (2 5ml) KHtfmm 

D^^^^x>^te7j^vW>^©=J>}<U-7-$:WT© U S^&5#rt*ffl0^x^;i/X--r;i/lCttlBS^: 

¥WfcfflvvtWKbfc. HJRfcbTW&iftSrJsKyv- fe. £©:/n**&a&K2|g|ft»JjIbfc. AftOftSft 

8B»*«jL3fettlftLfel 0 0ml®Schlenk797.3 [00 6 2] [f|5] ;fl^*>t**7W >Sft 

IC, 1, 5-S?*f7l<-l, 5->>*Otf**^x;/ 7?y;«©#-*yv-£JMT©#Jifi£ffi^Tig$gb 

(1 1 g ; 1 0 2mmo 1) £Jt£$-fAbfc. #rfclC# fe. 2ffl©PTFE^P^^fc«!W?!idWH*S:fll 

W >Sl ( 1 0 g ; 1 O 2 mm o 1 ) « %.tc#MLtc 5 0 0m 1 ©Schlenk7^7.3tC, 
A I BN (0. 1 64 g ; 1 ^Wt— fe>h) , £<fct>' (4 0. 3 4 g ; 4 2 8mmo 1) *K££fAb 

e/'^-y> (3 0ml) 7;i/=T>J£*TT'*DA.fe. fc. •rfeCfl*S-Sfe**Vl/>f>tt (3 4. 63 g; 
Z.om&b& 3 EJ©#&-#l^-ft&*iM *MC«fc y 20 3 5 3 mm o 1 ) , mm\st-YV y (5. l 4 m 

RkU JWU 6 5tJ©JAt8K2 4Bffla»bfc. ?p*P 1 ; 7 5mmo 1) , AI BN (0. 703g ; 1^1/ 

«. JK!ifT»y**-y->«:l!SS*Lfc. sK'Jv-S: A— fe>h) , fcitfTHF (10 0ml) 7^ 

;* ^ )\j>T h > KUtf U 5 teflCfiS© >E£*TT'*Dx.fe. £©*g-£^£, 30©#&-£l^- 

bfc» * ©H#& 2 5ml ©*^;i/x^;i,>>r h y\zm& 4 BHBSbfc. 5«(Hte>^if^x 

t^U '5ffif*fi»©yx^ < n/x--T-^/ictt»S-ftfe. - — y-TWcttlR**. KBibTsKyv-feiRALfe. z:© 

©7'n-fe7.$:^|5T*3|lI^yjSbfc„ JMfe©aMlTsKy 7aiz*£££>lC2!eIi|#ySMb£:. «ft©W'iK')7 

[00 60] [«3]'5, 6-S?j£ Kn^S/* [00 63] [#)6] #j5icfE«cbfcy;i/#;b*x 7 

^•x>tM7KvW>®?©=i^y-7- : &OT©#JiIS:ffi 30 *y;i#fc£tf^vW>«©:3!Ky'V-&, S/*a 

wrfflBHLife. ^.©3d<y V-?:|21 2 tC^-T. 2flS©P "v*-tfV ytf&^t>^Z.t\Z^-oX \s*J7* 

t f E^nA)\szft®mw&®mtzffi7Ltz.w%Lfc mmht-. LTmbn&mum 1 i~i 4 mm 

10 0ml ©Schlenk75*=ilC, 5, 6 Kn /t— fe> h©JK'J V-fc*A/T?V*fe. *gfi?#fl$!l£!lT'&S 

a 'O* i?x> ( 1 0 g ; 7 5 mm o 1 ) £K££t 'J h 3 -/M* t - 7^;i/* fete-rtf* S/3 -;Ht t - 7" 
AUfe. «rfe»c#MiS-&fc*t3!KvW>» (7. 3 1 l/^hWtp©^yv-©fifllcMLT^2 
g ; 7 5mmo 1) , A I BN (0. 1 2 2 g ; 1 =E;b 5Brt- fe> b©*T*^tCjD^.fe. 3tffl»6^Hl (P 

A-izyb) , fc-ktfTHF (1 7ml) 77l/=fc> AG) h V *>***5/W h V 7i- 

ffiiJTT'*Dx.fe. Zl©*!-^*. 3®©^-^-ft? ;i/;*Jl/Jftx$A£ s ^^©vK'J V-©fi^LTi^l 

?f-y--f ^MC*yfi»U ffi^U 6 5°C©«C2 4 Sfly?-^>h©fiT'^CiD^fe. WLf^X*' 
^pBSiabfe. ^rSP^, ffi^fc 5ffiflSR©S?x*-;bx- 40 0 . 2 /tmJi;AT©PTFEBt€:fflv\Tie»«:«atfe. 

^;wcio^, jjBibTJtfyv-fcjRAbfe. sk'u [0 0 64] r^ac, HMDSzmtf>Ltz\M.mjy^ 

•?-Z*3-)te1-)Wby (25ml) KLnx&ffil* 5J>?> fcitf 64 ^©S/'J 3>»>xAJ;lC2 0 (> 

Vl-^fe?: 5«K*S»©yx^^/X-^^JCtltlKS«fe. - 0 rpraT«^^>3-hU„ «BSftfe^iA 
©ya-fe^feSfelC2lEB«y5Ibfe. «ft©aiSftT?sKy S:*V h7l^-h±l 2 0'CT'6 0^T4 / <-^bfc. b 
V-feJR*U JCfiSOTCTfaia-ftfe. S?^h74^i*l*. $0. 6nm~|^0. 

[0 0 6 1] M4] 1, 5-i/^DPT^tJ!^x>^to ©JPS^bTVNfe. r^ic, Lamda PhysikX^pi/Vl/- 
TK-^U-OBEOajKy^-^TC^ffiiffl^TBaHL ^'ife^GCA XLS UserStep (ftfflgffiffiff) ^?UVg| 
fe 0 i©usKUv-€:BI3JCjSt-. 2fl|©PTFE^A ^S^mfeSuss Model MA56An>^^ b754^«: 
P^I/^fc»^*dJt!¥1»&ffllAfe«a»bfcl 0 0ml fflVNT, 24 8nxn©atR©ffla*T7-f;i/AS:A*-> 
©Schlenk75^3fC, 1, 5-S/^a*^*S?x> 50 8#bfe. R3feK-X»**&0. 2 5~»4 0mJ/c 
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irttx-zmmzmtztt. imv-xaat* mam 

ftMZJ&VT. *&3~*b5mJ/cni2*-?»jas{fcS-ft 

[0 0 6 5] %%\stz.~? 4 frkfc. 1 2 0"C~1 

4 0 "CT* 1 —2^^- 9 Ltz. WC, tK^S^K 

(*SKbT-h9^f-^7>'E-f A (TMAH) ©0. 
2 6 2NSi) *T?»SJ3^A -**->fc9M*L«fc. It 

[00 6 6] mil J frtfji* y, W >®p, 
79 VJiVkt -^;i/fe«kt>'T^ y;i«©3jKU v-fc 

je*T©¥mfcJBV*T&J«Ufe. -2«©PTFEttAP^ 

5 0 0 m 1 'OSc 
hlenk^xnlC, ) fri£fy%y (16. 4 1 g ; 1 7 
4mmo 1) &3t£fefAL£. 3|»fcJC#SIS*feM*^ 
W>i (17. 09g;174mmol)>Igbfe 
79 V)V®tt (4. 46g; 34. 8mmo 
1) , 3SK«LfeTfU/M» (2. 51g;34. 8mm 
ol) , AIBN (0. 286g; l=t;W\'— fe> 
h) , 33<ktfTHF (4 0ml) 7;i/r3>/£73TT* 

fc. ftSPft. a^ft&5«»fllC!)yx^x— r;wctfc 

[0 0 6 7] [#J8] WJ7tcg^bfe^;i/^;i/^>, 7 
9 y t - -ff-M 79 y ;v#£ «t at* v u-r 

7^9-bt nfi^-^bitS 3 £ K J: o T 1/ J?^. h*ff4& 
>h<0#yv-«:*A,T?vvfe. ft®ff&feS!l (PAG) T* 

&s h y 7;vta^^>^^>i^7i-;i/3- K— 

•7A£s ?^Mn(3©^ijv-©fitC*fLTi^lfiSA— b 

T©PTFEK&ffiV*Ti8W«:«8abfc. 

[0 0 6 8) HMDS4:Jfcffbfett[S4-f>f-, 
fcitfe-f >?-©S/y:3>tf xA±K2 0 OOrpmT 

1/-K112 0'CT' 6 OfMBK--* Ltzo \z*J* by J 
)\,l±(DW--& it$*J 0 . 7 /imTlofe. Lamda Phys 

ikxdfi/vl/— if*fei*GCA XLS LaserStep OfflSSft 
I&flD SSUV»3%SHlS:fllAfeSuss Model MA56A3># 
9 b75-4i-%m^X. 2 4 8 nm©$*©ttSfC:7-f 
;ukfer«*-:/B3tUfc. R#K-Xfl;tt*&0. 5~i® 
4 0. 5mJ/c m2* T9P*ttSlK3MbS-efe. K 
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[00 6 9] #IC, g?^bfc7-f;i/A&, 120"CT'2 

^ra^-^bfc. mz~ #m&m (.ymtt^b?* 

l-^y^-y-U (TMAH) 0)0. 2 6 2N*§&) * 
*M*0. 2 5/*m©*£3©#iiI£jif$b*:. 

[0 0 7 0] [#)9] ffli7iciB^bfcy;i/d<;i/*>, 7 
* y ?m t - 7'^;k 7 9 y ;use« «t iwsitKt w 

©ndfyv-S:, T'afcTl/^'y u-^^J/x— 
10 WHUfe. *S*i:LT» e>ft*»«tt*&i 2. SSftri 

SfiA'— fe> hOJlT^^D^fe. ftgg££S!l (PA 
G) T<&£ h 'J 7MD ^ ^ >^;i'*>'ii>'7 i-;i/3 

x;b3-Kx>7A£, MBi|[tt>©7j<yv-®4»c»bT»& 

lfttt/t— 1> bn&T-m&izMtt. ^--mtf^xft 

0. 2/tm^T©PTFE^?:ffiV^T^5:igttliUfe„ 
20 [007 1] mz. HMDS?:^|JLfcffiS4-1'>5 L fe 
JctKe^^COi/y 3>>7x/N±lC2 0 0 0 r pmt't 

-h±i 2 otct6 ofjW/<-^Lfc. x/V^yy 4 )\> 

AC0jp£t±ifo0. 7 /tmf^ofc' Lamda Physik 
x*S/Vl/— ^tfettGCA XLS LaserStep CflUgaiiS 
®) »UVJt3*ISttSill^.feSuss Model HA56An>c?^ 
h75^£)BVVT\ 24 8nm0DM*O*JjSifT"7'-f;i/ 
A&^#->ft3tbfe. »*K-XJIlM&l~»&8 1in 

30 hy7;b^-D>i5>^;i/*;>^ecoPAG5:-^t/i/^ 

hT*l*^4 0m J/cm2T'fey, ;t7MP7**^ 
^.;i/d-x>®ffi(3DPAG5:^t/L't?^ hT?liJft?)6 0m J/ 

[0 0 7 2] 1 2 0°CT*2 

^l/T^X^A (TMAH) ©0. 2 6 2N^)cp 

^h«0. 2 5Mm©7<g$0«S5t?:iS^bfc. 
[0 0 7 3] a«*fCtt^« J:-5KU K-XS 

[0074] 

[^©^*] yJM^t-ZiK. *#WK£ft\& 7 

^y ^-h&■5v^^i^^^y v-b^^^J^-omm 

ftfe-^tfUy^hWRfe, 19 3nm'jyi?77^7"D 
[Ell] 1, 5-*;^^- 1, h-V9v*99Vx. 

yttefc? w >»©3d<y v-©E8TP**. 

50 [EI2] 5, 6-i?Kb'Wi/9W<y9*/X.y£Mfc 
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- V W >KfiD3JK'J [04 ] ^ ;i/3}?;i/* X W 7^ U /WSfct 

[03] 1, 5-i/£o;*£#£/x>£M7jc7W>6& fc«fctf7* VMtff>a#V v-©0T?&S. 

[013 [02] [03] [04] 
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